Pharmacological effects of solifenacin on human isolated urinary bladder.
To investigate the effects of solifenacin on human detrusor smooth muscles, we evaluate the effects of solifenacin on the contractions induced by carbachol, KCl, CaCl2 and electrical field stimulation (EFS), and the EFS-induced acetylcholine release from detrusor smooth muscle strips by using the muscle bath and microdialysis technique. The effects of solifenacin were also compared with effects of other antimuscarinic agents (atropine, oxybutynin and propiverine). Pretreatment with various antimuscarinic agents caused parallel shifts to the right of the concentration-response curves to carbachol. The pA2 value of the Schild plots for solifenacin was similar to that for oxybutynin. Atropine did not inhibit the KCl- and CaCl2-induced contractions, while solifenacin, oxybutynin and propiverine significantly inhibited these contractions. EFS-induced contractions were inhibited by various antimuscarinic drugs in a concentration-dependent manner. In the presence of atropine, solifenacin tended to inhibit the residual atropine-resistant contractions induced by EFS, but it was not significant. However, oxybutynin and propiverine inhibited them under the same conditions. Although pretreatment with atropine and propiverine did not cause significant changes in EFS-induced acetylcholine release, solifenacin and oxybutynin caused significant decreases in acetylcholine release. The present results suggest that solifenacin inhibits contractions of human detrusor smooth muscles mainly by the antimuscarinic action and that the high concentration of solifenacin has Ca2+ channel antagonist action. Moreover, solifenacin may block not only postjunctional receptors, but also prejunctional receptors to modulate acetylcholine releases in cholinergic nerve endings in human detrusor smooth muscles. The findings support that muscarinic-receptor-inhibitory actions in human bladder mainly contribute to the usefulness of solifenacin as a therapeutic drug for overactive bladder.